



































































































































































































































May 1995 WATER YEAR DATA SUMMARY, 1993 and 1994
Figure 2. .
Major % from % from
Use Surface Water Use (BG) Ground Water Use (BG) Suriace Ground
Power
Generation ‘ 678 §1 »99% «1%
Public o o
Supply 111 37% 63%
Industrial o
Processing 131 83% 17%
Irrigation 27% 73%
Other 41 17 71% 29%

931 BG SW Use 202 BG GW Use
82% of Annual Use 18% 0f Annual Use

Growth in public water supply from
ground water sources has remained approx-
imately the same for the past five years.
Ground water tends to be more reliable than
many surface water sources and can be more
cost effective in areas of population growth.
In 1950 ground water accounted for only
34% of public water supply use. By 1970 it
had climbed to nearly 50%. Today 65% of
public water supply use comes from ground
water, compared to 39% nationally (USGS
data, 1986-1990). That change may be
stabilizing, however.

Overall public supply use should begin to
level out more as well. A 1993 law requires
all public water suppliers serving more than
1000 people to submit water emergency and
conservation plans to the DNR for approval
by January 1996. In addition, before
increased appropriations or new wells are
granted, public water suppliers must now

submit demand reduction measures to the
DNR for approval. These must include
conservation rate structures and public
education, e.g., retrofitting of showers and
toilets with water-saving devices. We will be
following these changes through increased
data tracking and analysis.

Water use for irrigation has dropped
considerably since the drought of the late
1980's. 1992 irrigation use totalled 63BG,
down 40% from the 1988 high of 103 BG. As
noted, 1993 use dropped even farther due to
heavy rains and cool temperatures, to only
30 BG.

Irrigation accounts for only a small
percentage of total water use in Minnesota.
However, it is significant in that it is almost
entirely consumptive use, the majority from
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ground water sources. In a wet year such as
1993, irrigation accounted for 11.3% of total
ground water withdrawals. In a dry year, it
can exceed 30% of all ground water use.
Ground water is the source of 73% of
irrigation withdrawals in Minnesota (1992),
compared to only 38% nationally (USGS
data).

Sherburne and Otter Tail Counties
reported the most water use for irrigation in
1992, using 69 BG and 68 BG respectively.
Mahnomen and Norman Counties, in the
northwest part of the state, use very little
water for irrigation. Neither county reported
any irrigation use in 1992. Use in counties
which irrigate primarily wild rice, such as
Clearwater and Aitkin, is more constant from
year to year due to their special needs and
use of impoundments or paddy systems. As a
result, surface water use for irrigation does

not change significantly as most wild rice
irrigation utilizes surface water sources
during spring runoff when water levels are

typically high.

Power generation was the primary use for

7 of the 10 counties with the greatest total
use in 1992 (Figure 3). Power generation in
those counties accounted for 57% of all use
in Minnesota for the year. Power generation
in Goodhue and Wright Counties alone
accounted for 29% of all reported use in that
year, largely due to nuclear power plant
cooling. Most of this is surface water (with-
drawn from rivers) and is almost entirely
returned to its source after use.

Figure 3.
Surface Ground
County Water Water Total Primary Use
1) Goodhue 180 3 183
2) Wright 144 2 146
3) Washington 102 9 111
4) Hennepin 51 35 86 Power
5) St. Louis 78 1 79 [ Generation
6) Dakota 51 20 71
7) ltasca 56 1 57
8) Ramsey 32 17 49
9) Anoka 40 49 Waterworks
10) Cook 41 <1 41 Mining
775 BG 97 BG 872 BG
83% of SW Use 48% of GW Use 77% of total use
* CY 1992 is shown as it is more representative of a typical year
/
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WATER YEAR DATA SUMMARY, 1993 and 1994 May 1995
Counties whose primary water use in Total use from 1992 to 1993 remained
1993 was for industrial processing include relatively constant, although ground water
Cook (54.1 BG, mine processing), use dropped by 19%, due primarily to a
Koochiching (16.7 BG, paper and pulp reduction in irrigation that year. Power
processing), Carlton (3.7 BG, paper and pulp generation continues to account for the
processing), Benton (3.4 BG, general majority of use, totalling 722 BG of the 1106
industrial), and Lake (3 BG, mine process- BG for 1993 (>65%). Surface water still
ing). These figures were similar for 1992, accounts for over 80% of all appropriations.
with the exception of Lake County, which
experienced a dramatic decrease in mine Several efforts are underway which
processing. should result in changes in water use trends.
These include a redefined priority system to
help reduce lower priority uses, the gradual
Other Uses elimination of once-through systems,
elimination of ground water use to augment
Other uses include such things as air lake levels and the public supply system
conditioning, water level maintenance, requirements for emergency and conserva-

fisheries use and temporary dewatering for ~ tion planning described previously (page 63).
construction. These uses represent only a

small piece of Minnesota water use,

accounting for approximately 5% per year.

« 35th in total water use * 20th in ground water use

* 30th in surface water use 5th in water use for mining

Power Generation 47 63
Public Supply -9 15
Industrial 6 12
Irrigation 34 5
Other 4 5

* These numbers compare the latest 5-year data (1986-90) from the USGS with Minnesota 1990 data
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May 1995 WATER YEAR DATA SUMMARY, 1993 and 1994
NUCLEAR POWER
surface 287614.842 290680.605
ground 0.000 0.000
OTHER POWER
surface 390331.684 430228.852
ground 1054.837 1077.953
679001.363 721987.410
677946.526 720909.457
1054.837 1077.953
MUNICIPAL WATER WORKS ,
surface 63751.064 58955.542
ground 107699.845 101342.940
PRIVATE WATER WORKS
surface 1.967 2.649
ground 923.793 836.237
COMMERCIAL & INSTITUTIONAL
surface 0.000 0.000
ground 2438.416 2108.659
COOPERATIVE WATERWORKS B
surface 0.000 0.000
ground 130.143 143.050
FIRE PROTECTION
surface 0.000 0.000
ground 30.951 568.356
STATEPARKS, WAYSIDES, REST AREAS
surface 0.000 0.000
ground 23.984 25.099
175000.163 163982.532
surface 63753.031 58958.191
ground 111247.132 105024.341
WATER USE
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May 1995

GOLF COURSE IRRIGATION

surface 716.857
ground 3300.231
CEMETERY IRRIGATION

surface 0.000
ground 39.966

LANDSCAPING IRRIGATION

surface 37.368
ground 271.155
SOD IRRIGATION

surface 8.787
ground 57.219
NURSERY IRRIGATION

surface 22.044
ground 275.147
ORCHARD IRRIGATION

surface 5.428
ground 25652
NON CROP IRRIGATION
surface 27.533
ground 31.375
MAJOR CROP IRRIGATION
surface 4991.262
ground 42073.480
WILD RICE |IRRIGATION

surfac 11357.958
ground 0.000

63218.362
17167.237
ground 46051.125

415.101
2383.936

0.000
18.234

30.165
209.033

4.331
18.238

25.962
198.448

0.083
0.000

11.541
1.435

797.871
15751.973

10310.261
0.000

30176.612
11595.315
18581.297
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May 1995 WATER YEAR DATA SUMMARY, 1993 and 1994
AGRICULTURAL PROCESSING
surface 443.532 645.085
ground 11656.014 10481.511
PULP & PAPER PROCESSING
surface 44405.133 26411.433
ground 892.705 812.114
MINE PROCESSING
surface 68525.405 68020.603
ground 33.508 31.759
SAND & GRAVEL WASHING
surface 2224.375 2523.086
ground 715.451 786.730
SEWAGE TREATMENT
surface 1.526 1.139
ground 1073.889 1202.833
PETROLEUM OR CHEMICAL PROCESSING
surface 0.000 489.716
ground 3082.505 3009.322
METAL PROCESSING
surface 0.000 0.000
ground 847.777 843.727
NON-METAL PROCESSING
surface 1.910 0.737
ground 929.277 843.902
OTHER INDUSTRIAL PROCESSING
surface 15497.914 5078.200
ground 8113.256 5450.801
Subioials 158444.177 149  126632.698 11%
surface 131099.795 aftota] 103169.999 EPro
ground 27344.382 of tota 23462.699 of total
WATER USE p 69




WATER YEAR DATA SUMMARY, 1993 and 1994 o May 1995
COMMERCIAL BUILDING AIR COND. (A/C)
surface 0.000 0.000
ground 293.800 171.123
INSTITUTIONS; SCHOOLS, HOSPITALS (A/C)
surface 0.000 0.000
ground 3.760 2.921
HEAT PUMPS
surface 7.397 7.304
ground 0.000 0.000
COOLANT PUMPS
surface 808.976 628.597
ground 95.897 116.047
DISTRICT HEAT
surface 0.000 0.000
ground 59.023 60.579
ONCE THROUGH HEATING OR A/C
surface 0.000 0.000
ground 5559.211 5384.331
OTHER A/C
surface 89.700 165.500
ground 1.900 1.200
TEMPORARY CONSTRUCTION NON-DEWATERING
surface 1616.813 11.575
ground 3.000 8.555
TEMPORARY CONSTRUCTION DEWATERING
surface 412.921 354.670
ground 1541.970 994.096
TEMPORARY PIPELINE AND TANK TESTING
surface 21.529 8.155
ground 13.060 20.360
OTHER TEMPORARY
surface 0.000 0.000
ground 0.000 30.432
BASIN (LAKE) LEVEL MAINTENANCE
surface 1485.737 2397.185
ground 263.672 143.470
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May 1995 WATER YEAR DATA SUMMARY, 1993 and 1994

MINE DEWATERING

surface 16747.030 21210.740
ground 0.000 0.000
QUARRY DEWATERING

surface 10762.126 11497.442
ground 0.000 0.000
SAND/GRAVEL PIT DEWATERING

surface 279.881 181.998
ground 0.000 0.000
TILE DRAINAGE & PUMPED SUMPS A
surface 153.554 179.343
ground 0.000 0.000
OTHER WATER LEVEL MAINTENANCE

surface 2010.494 2964.900
ground 1454.200 313.300
POLLUTION CONFINEMENT

surface 0.144 0.000
ground 6183.246 7076.619
HATCHERIES & FISHERIES

surface 5704.227 6964.836
ground 904.784 996.589
SNOW MAKING

surface 86.213 95.293
ground 201.000 285.165
PEAT FIRE CONTROL

surface 0.000 0.000
ground 1.201 0.823
OTHER SPECIAL CATAGORIES

surface 490.869 496.000
ground 22.900 50.100

: 57508.635 62972.548
surface 40747.911 47158.038
ground 16760.724 15814.510

1133172.700 1105751.800
930714.500 941791.000
ground 202458.200 163960.800
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WATER YEAR DATA SUMMARY, 1993 and 1994 . May 1995
A% P
% of
County Surface Ground Total Surface Ground Total Primary Use(s) 1993Total
1 AITKIN 1682.059 123.898 i805.957 1539.621 155.002 1694.623 Wild Rice Irrigation 89
2 ANOEKA 39500.201 9432.787 48932.988 33961.739 8375.329 42337.068 Municipal Waterworks 06
3 BECKER 15.577 1591.¢801 1635.478 5.247 947.202 952.449 Municipal Waterworks 54
Major Crop Irrigation 34
Wild Rice Irrigation 66
4 BELTRAMI 1589.191 663.971 2253.162 1554.449 683.975 2238.424 Municipal Waterworks 23
Industrial Processing 65
5 BENTON 3513.545 2669.623 6183.168 3410.440 1785.117 5195.557 Major Crop Irrigation 22
Municipal Waterworks 65
6 BIG STONE 24.101 404.502 428.603 7.693 254.943 262.636 Major Crop Irrigation 27
Steam Power Once Through 59
7 BLUE EARTH 6403.352 4044.170 10447.522 5323.685 4092.943 9416.628 Municipal Waterworks 20
8 BROWN 147.683 517.628 665.311 128.726 357.230 485.956 Municipal Waterworks 57
Mine Dewatering 19
9 CARLTON 3082.633 518.654  3601.287 3923.974 656.065 4580.039 Pulp & Paper Processing 81
10 CARVER 8.608 1910.101 1918.709 25.193 1832.699 1857.892 Municipal Waterworks 81
Hatcheries & Fisheries 32
11 CASS 145.114 910.018 1055.132 61.996 687.128 749.124 Municipal Waterworks 29
12 CHIPPEWA 2121.894 838.703  2460.597 3525.229 338.703 3859.302 Steam Power Cooling 20
13 CHISAGO 78.564 740.321 818.885 58.261 656.919 715.180 Municipal Waterworks 71
14 CLAY 1038.520 1193.904  2232.424 921.295 1069.212  1990.507 Municipal Waterworks 82
15 CLEARWATER 4680.640 131.360 4822.000 3859.836 113.234 3973.070 Wild Rice Irrigation 96
16 COOK 41295.082 3.991 41289.073 54231.033 4.337 54235.370 Mine Processing =100
17 COTTONWOOD  69.615 722.860 792.475 88.127 728.788 816.915 Municipal Waterworks 60
Pulp & Paper Processing 47
18 CROWWING 1372.213 1453.867 2826.080 1239.336 1219.836 2459.172 Municipal Waterworks 36
19 DAKOTA 50870.133 20276.098 71146.231 64133.779 14079.926 78213.705 Steam Power Cooling 78
20 DODGE 17.546 332.591 350.137 9.150 316.555 325.705 Municipal Waterworks 97
21 DOUGLAS 107.754 1070.700 1178.454 182.429 931.573 1114.002 Municipal Waterworks 51
Hatcheries & Fisheries 21
22 FARIBAULT 0.000 743.381 743.381 0.600 617.240 617.240 Municipal Waterworks 76
23 FILLMORE 3470.898 518.687  3989.585 4552.087 561.442 5113.529 Hatcheries & Fisheries 89
Municipal Waterworks 63
24 FREEBORN 36.963  2735.391 2772.354 1.578 2389.050 2390.628 Agricultural Processing 37
25 GOODHUE 180366.374 2675.493 183041.867 186809.563 2191.024 189000.587 Nuclear Power Plant 91
26 GRANT 0.000 518.595 518.595 0.000 247.220 247.220 Municipal Waterworks 67
Major Crop Irrigation 28
27 HENNEPIN 51479.798 34856.843 86336.641 59446.971 31511.231 90958.202 Steam Power Cooling 63
Municipal Waterworks 25
28 HOUSTON 278.200 525.208 803.408 329.621 538.896 868.517 Hatcheries & Fisheries 44
Municipal Waterworks 42
29 HUBBARD 14.825 2596.306 2611.131 10.122 1500.176 1510.298 Major Crop Irrigation 56
Agricultural Processing 20
30 ISANTI 1.260 608.305 609.565 1.525 517.181 518.706 Municipal Waterworks 54
31 ITASCA 56416.237 807.855 57224.092 70509.717 786.811 71296.528 Agricultural Processing 27
Steam Power Cooling 85
32 JACKSON 157.445 249.039 406.484 24.483 246.213 270.696
33 KANABEC 4.723 174.603 179.326 14.865 135.469 150.334 Municipal Waterworks 87
34 KANDIYOHI 482.765 1215.957 2398.722 493.652 1452.992 1946.644 Municipal Waterworks 82
Municipal Waterworks 67
35 KITTSON 141.193 254.562 395.755 299.039 185.488 484.527 Hatcheries & Fisheries 24
Agricultural Processing 62
36 KOOCHICHING21110.779 40.514 21151.293 17161.149 42.175 17203.324 Cooperative Waterworks 29
37 LAC QUIPARLE 26.552 1073.531 1100.083 2.167 964.915 967.082
' Pulp & Paper Processing 97
38 LAKE 42161.086 0.107 42161.193 3713.790 0.110 3713.900 Agricultural Processing 64
Municipal Waterworks 29
39 LAKE of Mine Processing 82
the WOODS 279.057 84.797 363.854 267.709 88.822 356.531 Wild Rice Irrigation 75
40 LE SUEUR 2825.871 1077.259  3903.130 2684.942 829.336 3514.278 Municipal Waterworks 25
Mine Dewatering 44
Sand & Gravel Washing 26
p72 WATER USE
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May 1995 WATER YEAR DATA SUMMARY, 1993 and 1994
% of
County Surface  Ground Total Surface Ground Total Primary Use(s) 1993 Total
41 LINCOLN 5.118 450.069 455,187 2.585 402.688  405.273 Municipal Waterworks 929
42 LYON 2.585  1347.875 1431.726 79.169 1379.480 1458.649 Municipal Waterworks 92
43 McLEOD 144.052  2123.759 2267.811 135.319 1723.051 1858.370 Municipal Waterworks 54
Agricultural Processing 34
44 MAHNOMEN 84.677 84.677 0 93.996 93.996 Municipal Waterworks 100
45 MARSHALL 54.542 179.500 234.042 38.812 203.134 241.946 Municipal Waterworks 94
46 MARTIN 10152.090 425.131 10577.221 8936.630 195.842 9132472 Steam Power Cooling 92
47 MEEKER 119.416 990.994  1110.410 76.306 675.765  752.071 Municipal Waterworks 64
48 MILLE LACS 14.216 489.024 503.240 36.479 454200 490.679 Municipal Waterworks 78
Major Crop Irrigation 63
49 MORRISON 126.857  3226.351  3353.208 52.603 2045.511 2098.114 Municipal Waterworks 28
50 MOWER 24.837  2167.928 2192.765 1.111 2113.426 2114.537 Municipal Waterworks 58
Agricultural Processing 40
51 MURRAY 12.532 195.852 208.384 21.809 200.541 222.350 Mun?cipal Waterworks 90
52 NICOLLET 115.088  1843.772  1958.860 51.315 1868.088 1920.303 Municipal Waterworks 90
53 NOBLES 58.604  1014.610 1073.214 102.566 1061.116 1163.682 Municipal Waterworks 91
54 NORMAN 10.440 141.603 152.043 0.000 142.889 142.889 Mungc!pa] Waterworks 99
55 OLMSTED 67.452  5484.831 5552.283 112.666 5182.163 5294.829 Municipal Waterworks 82
56 OTTER TAIL 7509.062 7555.309 15064.371 15399.141 3119.211 18518.352 Steam Power Cooling 78
Wild Rice Irrigation 81
57 PENNINGTON 778.286 23.945 802.231 818.422 24.643 843.065 Municipal Waterworks 48
58 PINE 7.002 443.899 450.901 2.604 412.862 415.466 Municipal Waterworks 89
59 PIPESTONE 1.957 404.905 406.862 1.996 406.595 408.591 Municipal Waterworks 96
'Wild Rice Irrigation 47
60 POLK 4155.622 636.813  4792.435 4412.456 583.106 4995.562 Municipal Waterworks 45
61 POPE 58.641 3940.555  3999.196 46.035 2150.041 2196.076 Major Crop Irrigation 90
: Steam Power Cool 56
62 RAMSEY 31828.927 17582.177 49411.104 31910.679  17422.574 49333.253 Municipal Waterwor 23
63 RED LAKE 47.557 196.886 244.443 14.193 172.208  186.401 Municipal Waterworks 90
64 REDWOOD 71.412 463.986 535.398 201.204 420.843  631.047 Municipal Waterworks 65
Mine Dewatering 24
65 RENVILLE 26.501 464.328 490.829 16.413 451.484  467.897 Municipal Waterworks 88
66 RICE 103.214  2147.334  2250.548 103.886 2082.538 2186.424 Municipal Waterworks 85
67 ROCK 20.715 785.270 805.985 18.720 810.621 829.341 Municipal Waterworks 95
68 ROSEAU 320.139 320.139 319.659 319.659 Municipal Waterwprks 100
69 ST.LOUIS 77681.165  1660.037 79341.202 96209.293 1557.520 97766.813 Steam Power Cooling 54
Mine Dewatering 19
Quarry Dewatering 52
70 SCOTT 1917.346 2929.451 4846.797 3074.544 9776.203 5850.747 Municipal Waterworks 32
71 SHERBURNE 26072.458 7628.960 33701.418 28116.418 3828.575 31944.993 Steam Power Cooling 79
72 SIBLEY 17.625 489.934 507.559 13.504 479.329  492.833 Mungc?pal Waterworks 85
73 STEARNS 3238.052 6664.637  9902.689 2836.498 3860.206 6696.704 Municipal Waterworks 57
Major Crop Irrigation 20
74 STEELE 331.783 1647.530 1979.313 390.142 1647.530 1918.321 Municipal Waterworks 74
75 STEVENS 79.026  1323.269  1402.295 89.071 595.047 685.018 Municipal Waterworks 46
76 SWIFT 14.220 2781.395 2795.615 0.000 641.258 641.258 Major Crop Irrigation 59
Municipal Waterworks 40
77 TODD 180.081  2089.861  2269.942 45.138 1143.074 1188212 Major Crop Irrigation 57
Municipal Waterworks 35
78 TRAVERSE 2.045 153.860 155.905 1.588 146.809 148.397 Municipal Waterworks 99
79 WABASHA 8.543 968.864 977.407 8.337 866.420 874.757 Mumicipal Waterworks 78
Major Crop Irrigation 68
80 WADENA 363.726  1563.930  1927.656 126.212 894.691 1020.903 Municipal Waterworks 31
81 WASECA 29.377 827.386 856.763 29.100 742.717 771.817 Municipal Waterworks a5
32 WASHINGTON 101621.975 10035.063 111657.038 | 103577.205 9477.654 113054.859 Steam Power Cooling 87
83 WATONWAN 6.601 809.247 815.848 2.502 739.939  742.441 Municipal Waterworks 98
84 WILKIN 101.391 243.176 344.567 34.940 187.364 222.304 Municipal Waterworks 77
Major Crop Irrigation 22
85 WINONA 1072.984 2594.209  3667.193 1137.661 2457.777 3595.438 Municipal Waterworks 46
Hatcheries & Fisheries 33
86 WRIGHT 144054.256 1783.077 145837.333 | 119268.461 1438.920 120707.381  Nuclear Power Plant 98
87 YELLOW 55.292 208.537 263.829 43.311 193.000 236.311 Municipal Waterworks 76
MEDICINE
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